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111.-On a new vtcriety of Vascular Tisszce, found i n  a fossil wood 
By JAMES SCOTT BOWERBANK, Esq., F.G.S, from the London Clay. 

Read October 21,1840. 
THE singu1,ar variety of vascular tissue which is the subject of this 

paper, occurs in a fossil dicotyledonous wood from the London clay of 
Heme Bay, in Kent. The texture of the mass is unlike the greater 
part of the fossil woods of this formation, which are either composed 
of solid carbonate of lime, as in the specimens from Harwich and its 
neighbourhood, or of iron pfltes, as in the small pyritical fragments 
of stems and branches so numerous among the shingle beneath the 
clay cliffs of the north shore of Sheppey. The specimen under consi- 
deration is very similar in appearance to Bovey coal, but more friable 
and carbonaceous. With a low power a longitudinal section of the 
wood has very much the same appearance as a similar section of beech 
wood. When a thin slice is viewed as a transparent object with a 
power of 100 linear, it exhibits numerous large vessels, the greater 
part of which are of that variety of annular vessel which has the annu- 
lations very much interrupted and divided into numerous portions of 
various sizes. Occasionally large vessels are seen, thickly covered 
with minute dots, having a dark line passing over the centre of each, 
at right angles to the axis of the vessel, (Pl. ii. fig. 1). If we increase 
the power to 800 or 1000 linear, the structure of this curious appen- 
dage to the discoid organs or dots is rendered apparent, and we find 
that each of these transverse markings is composed of two lines, sepa- 
rated from each other at their centres but uniting at either extremity, 
(Pl. ii. fig. 2). In most cases these lines do not extend over the sur- 
face of more than one dot, and their united ends project slightly be- 
yond its margin, but a few instances may be seeu of their extending 
over two, three, and even four dots, and then the lines are observed to 
expand to the greatest degree over the centre of each of the dots, and 
to approach each ober slightly in the spaces between them. The 
lines and the dots, when viewed with a power of 1000 linear, do not 
seem to be precisely in the same plane, the latter appearing to be in 
the membrane on the outer surface, and the former in that of the inner 
surface of the vessel. When thus highly magnified, the dots exhibit 
the same structure as in the similar but very much larger organs that 
are so well known upon the dotted ducts of the Conferva; having 
the same lenticular form, and being furnished with a central area or 
orifice, which is very apparent when the external surface of the vessel 
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is examined ; but when its internal surface is viewed, it is mostly ob- 
scured by the double line which passes immediately across it. Upon 
showing this curious tissue to my friend Mr. Edwin Quekett, he kind- 
ly favoured me with some thin longitudinal slices from a stem of Piper 
wigrum, in the vessels of which he said he had observed a tissue of 
an exceedingly similar nature. Upon comparing these with the fossil 
specimens, the tissues appeared to be precisely of the same construc- 
tion, the only observable difference being that in the vessels of the re- 
cent wood the dots and the double lines were more minute than in 
the fossil tissue. 

There is very little doubt, therefore, that our fossil is either a true 
Piper, or very nearly allied to that genus ; and this is rendered the 
more probable from my having found several specimens of fossil 
iiuits from the Isle of Sheppey, which bear a striking resemblance to 
those of some of the existing species of the Piper tribe. 

There is another remarkable circumstance attending the examina- 
tion of this fossil wood. Some of the vessels contain large vesicular 
globules, which appear to have been floating freely within their pari- 
etes, (Pl. ii. fig. 3-5) ; when not in contact with each other they are 
perfectly globular and uncompressed : they vary very considerably in 
size, in some cases filling nearly the whole diameter of the vessel. 
The structure of which these globular bodies is formed is thin and ve- 
ry pellucid, and no fibre or other organic structure is apparent upon its 
surface. There are also, in some of the vessels, exceedingly small 
vesicles interspersed among the larger ones, (Pl. ii. fig. 3 a)  ; a portion 
of these are opaque and black, but the greater number of them are 
transparent like the larger ones. These very minute vesicles do not 
exceed the globules of circulation in Vallislzeria in size ; and as we 
find vesicles of every size intermediate between these minute ones and 
the largest of the vesicles, it appears probable that the whole of them 
may be attributed to a more than ordinary development of the glo- 
bules of circulation, analogous to those observed tn Vallisneiria and 
other plants. 

I have never seen this curious form of tissue in any other wood, 
either recent or fossil, but I have occasionally observed similar large 
pellucid globules slowly moving in the great central cavity of the stem 
of Cham translzlcens, while the circulation of the smaller globules 
in its parietes has been proceeding with a much greater degree of 
rapidity. 

Where the lapidary's process has removed portions of the larger ve- 
sicles, as represented at b, fig. 3,4, pl. ii, there is a granulated appear- 
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ance in the sections of the walls of these organs, as if their parietes 
were composed, not of a single simple membrane, but of two such 
membranes with molecules or exceedingly minute vesicles intersper- 
sed between them. I have carefully examined the cuttings of the 
wood of the recent Piper Izigrzcm, but have been unable to detect the 
slightest indication of the existence of similar vesicles in any part of 
its structure. 

Note.-Having been present at the reading of Dr. A. Farre’s paper 
“ On certain phenomena observed in the genus Nitella, as illustrative 
of the peculiar structure recently discovered by Mr. Bowerbank in a 
fossil wood from the London clay.” I was induced again to examine 
the cuttings of fossil wood, and I observed that there were, in many 
cases, the remains of circular granulated masses, which were either 
attached to or reposing upon the large vesicular bodies, as represented 
at c, fig. 5 - 5 ,  pl. ii. or sometimes, although rarely, floating freely within 
the paxietes of the vessel, as at d, fig. 4, pl. ii. When examined with 
a power of 1000 linear their granulated structure is very apparent, and 
they present a striking resemblance to the granulated masses described 
by my fiiend Dr. A. Farre, but they differ in situation, as in the fossil 
they were always without, while in Nitella they are situated within 
the vesicular body. Their situation in the fossil vesicles, supposing 
them to be projecting from the surface but covered by the outer filmy 
coat.of the vesicle, would render them, both in situation and structure, 
exceedingly similar to the cytoblast and the cell which it developes, 
as described by Schleiden j but the same idea will not apply to the 
granulated masses in the recent plant, unless it be that in this case 
the aggregation of the globules of circulation is the first step towards 
the formation of a cytoblast, or of a congeries of those organs : but 
this is a question of such an occult nature, that I but humbly presume 
to suggest these ideas in the hope that it may induce others who are 
much better acquainted with vegetable anatomy and physiology, to 
endeavour to work out this interesting and difficult problem. 




